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Valter J. Francia 


fhe first wank of ae id veing 3 pages jn to J~46, refers to cumehikins 
tn the right-of-way, and the second part, belng pages J-46 to J-99, refers to 
temporary palldings and commissariat for construction. the present portion 
is devoted to bridges and, wire einhiae over the power canal of the Qneenston- 


Chippewa Power Develojmont, C O fo Y 


the construction of the Power Gunal of the Cucenston-Chippa 


velopment necessitated the re~construction of one highway and one ral lony 
bridge over the Welland Liver ond the construction of seven highwey bridges 

and four railway bridges over the Cenal. The Conal actually crossed the 
logation of fourteen rosda and streets but, by negotiations with the mmni- 
Gipalities concerned, several original road allowances were closed or diverted, 
and the number of highway bridges required reduced to a total of eight as above. 
An sdditional highway bridge will be necessary at the northern end of the Sanal 
on the completion of the now Park Sch ninbl, It Was also nesesaary to provide 
Crossings of the Oenal for the power, telegraph and telephone lines, of which 
orossings there are thirty-two. 


si 
Ws 
Be 


Rte Loe 


Wacter J. Francis & ComPANy, | 


Copy For ENCLosuRE TOMY. Je Allan Ross. . ‘(g-101) 


During the construction of the permanent highway and railway bridges “At 
Was necessary to provide temporary bridges to take care of the traffic. garen | 
gach bridges were constructed and these have now been dismantled on complet ion 
of the permanent structure. | 

In addition to the bridges required across the Yellend River end the is 
Canal of a more or less permanent sharnoter, there wore six temporary bridges 
constructed for grade separation of highwuys and the constraction railway, 
and for construction railway and construction road crossings of the Cenal. 

The mmber and mature of the bridges and srossings dealt with in this 
Chapter are av follows:- 

(1) Higieay Bridges - Sour pefminent) stractures, 
Your temporary structures which will be 


utilised during their life and then 
replaced by a permanent structure. 


(2) Railway Bridges a Five permanent structures. 
(3) Wire Crossings - Thirty-two installations, 


fhe locations of the above bridges and crossings are shown generally on 
the map included horewith as puge J~102, and entitled "Flan Shewing Location 
of Bridges and Crossings”. tm the map the locations of the bridges con | 
structed by the Hyd 


romElectrie rower Commission are designated by a reference 
letter and the locations of the wire crossings which were diverted or recone 


structed ave shown by a reference number, 


The following table gives a list of the Highway bridges over the Welland 
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HyYDRO-ELECTRIC INQUIRY COMMISSION 
W. D. GRE Gory -CHaAIRMAN 
QUEENSTON-CHiPPAWA PoweR DEVELOPMENT 
PLAN SHOWING LOCATION 
OF 
BRIDGES AND CROSSINGS 
Toronto, Sep.I8th,I922, Made by SH, Checked bya. 
WactTer J. FRancis, C.E., 
CONSULTING ENGINEER 
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River end the Cansl which were agreed upon by the Hydro-Blectric Power Commis~ 


sion in negotiations with the Municipalities concerned, with the location, 


type and prosent condition of ench. ‘tations referred te under Locetion are 
the Canal centre line dhainagos. 


fable of Righvsy Bridges. 
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Reference , | disp 
aye . Bridge — Locntion Permanent Present Condition 
Ae Bridgewater Street Chippara Steel Baccule Completed. 


DB. Ghippawa Creek Road anor 23+00 Wot decided Temporary Trectle. 
Re Convent Boad Th) HOC Steel Truss femporary Trestle. 
¥. Steel Gruss Under construction. 
tom ae Steel frees Temporary Trestle. 
HH. Victoria Street Stas. 282400 Steel frues Temporary Trestle. 


in Fortege Roud Stee 249400 itee] Truss Under construction. 
KE. Thorold Rond Base 289400 Steal fruse Under construction. 


Worottat ions sah te the hisginay uyenines of the provesed Canal were 
commenced in the Yall of +927, ana on Movember 19th of that year the engineers 
of the lyaro~tootric Powor Commission submitted plane to the Yownship show- 
ing the sesegee designed as conereta arches with wing wells and earth filling. 

On Karch etn, 1918, an agreenont was ontered into with the Kyenicipalities 
providing for the bridges to be built; the ronds to ” diverted or closed; and 
the ron allowances to be coded to the Hydro~tectric Power Commission, Diffi- 
oulty in ootaining deliveries of strnetwral steel led the engineers ef the 


Hydro-Hlectric Power Gomnt onion te adhere to concrete arch desten, 
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During the construct ion of the Canal, temporary trestles were generally 
provided and the construction of the permanent structures wan nob considered 
‘Wnutil late in 1920, 4% this date the situation regarding the supply of 
Stractural steel bed improved amd generally conditions affecting the eson~ 
omic comparison of eonorete with steel for the higuway bridges had shaneed. 
Upon further studies being made, it was decided that the steel apans would 
be Zur more economical than sonorete arches. 

he engineers of the Nydro-Rlectrie Power Commission thereupon pre~ 
pared plans for steel bridges, providing o width ef Yondway of 20 feet itm 
each Gace. These plans wore submitted to the Imnieinalities for their 
approval. The logal antnoditicg, Indore « Would not agree te the pro- 
posed change from concrete to steel and o lengthy discussion ensuod.. 4 
final agreement between the parties was reached and concluded on May iith, 
‘e2. Ia the aontract entered into on this date, im return for the right 
to erect steel bridges, the Mydro-Hlectric Power Commission made the 


following conceseious +~ 

(a) the width of the reodway on the bridges was inarensed from 

20 to 30 tect, | 

(>) Certain agreements of the Punicipalities regarding Gama god 
roads amounting in value to (7,800,900 were granted. 

(9), the Munioipalities were given, free of charge, 39,009 tons 
of rabble stone from the stock pile. 

(4) the Comminsion aceepted the tunioipal Debenture issue for 
#99,909,00 in paymemt for an additional 300,099 tons of 
rubble ‘Stone from the stock pile. 
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It might be noted in passing that the Municipalities were securing — | 
the widest sounty and township bridges in the Frovinee. On tho other hand, 
the engineers of the Hydro-Electric Power Commission estimate thet thoy 
have saved about 200,000.00 by the substitution of steel for concrete 
stractures. | 

& Geseription of each of the highway bridges with a short histery 


of its construction, together with special negotiations, now follows. 


Tho Bridgewater Street CORY in the Villege of Chippewa 
and carries that part of the Chippawa Frovinoial Highway, in the Tillage 
of Chippawa, known as Bridgewater Street, across the Welland River, The 
location of the bridge is shown at "4" on the plan on page Jn 102, and the 
drawing included as Page é=196 shows the general plan and elevation of 
the bridge. | 

Phe conatraction of the Bridge was Made necessary by the widening 
and deepening of the Welland River for powsr purposes, and it replaces 
an old highway bridge at the seme loostion. The old bridge conaisted of 
& 110-foot steel swing span with a wooden truss aprrosoh span at the south 
end, and was in & very bad state of repsir. 

the new bridge is a permanent atracture consisting of one 99-foot 
baseale span of the Strauss trunnion type in the centre, with 75-foot 
steel pony truss approach spans at each end. Yhe flooring of the boscule 
span is of wood blogk, and the approach spans of reinforeed concrete sleb. 
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The roadway is 24 feet wide between ourbs with a é~foot sidewalk on the south- 
west side. Prevision has been mde for the addition of e future sidewalk on 
the northeast side. ‘the bridge is dealgned to carry loeding elace “C" of the 
Department of pablte” Wipmwaye of Ontario. 

The baseule type of bridge wan chosen in preference to the swing type 
on agoount of the extra cost and the obstruction to channel of the river by 
the large centre pier ond rest pliers required for the latter type. The 
bridge was ivteeiaty designed for hamid operation of the bascule span; but 
during the summer of 1921 the Department of Kailweye end Conale of Canada 
ordered that electric cperating equipment be installed. This equipment, 
eonsisting of two 50 nevte-Lacaha drier, Noe put into operation late in the 
wummer of 1921. Hand operstion of the bascale span required one and one~half 
hours to cpen and close the bridge. 

Daring the construction the Chippewa Highway was diverted over a tem 
porary trestle, which wae lullt about 500 feet southwesterly from the location 
of the permanent bridge. This temporary trestle was removed when the permanent 
bridge was completed ond opened to traffic. In order to excavate to solid 
rock for the north-westerly abutment, it was necessary to support the track 
of the International Bleotric Kailway on pile bents. ‘imber caissons were 
constructed on shore and floated to the location of the pliers end sbutments 
in the river. after boing seated and sealed the caissons were pumped out, 
and the conorete piers ond abutments constructed within them. | 

The old swing span hiploray bridge soroas the Vellemd River was operated 
and maintained by the Department of imilwage ond Cenels of Cansda. As widen~ 
ing end deepening of the river necessitated chengos to the old bridge, and as 
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the bridge required reysirs, the Department of Railways and Canals wes 
approached by the Hydre-Hlectric Power Commission with a view to the Depart- 
mont bearing a proportion of the cest ef this work. ‘The Department having 
intimated that they were unwilling to do so, or to maintain the bridge in 
any better condition, the Hytro-~leetrie rower Commission endeavoured to have 
the Niagara Falls Park Commission take over the bridge. A meeting of the 
interested parties was held on OCetober lath and 17th, 1917, at which nothing 
definite was decided, 

Changes in the plans of the section of the river to be dredged heving 
been made by the Hydraulic Department of the Rydro-Mlectric Power Commission, 
and it being necessary, on iss it, Yo replace the old bridge with a new 
one, a bascule bridge was decided upon and plans for a bridge of this type 
to suit the changed conditions were drawn up by the Wydro-Slectrie Power Com 
mission and submitted to the Department of Hallways and Genale for approval 
in duly, 1918. Ag a condition of approval the Department required the 


addition to the plans of a retaining wall several hundred feet long on the . 
north bank of the river to protect the ship chammel., according to the 
| eetimates of the Hydro-Zlectric Power Commiseion this wall would hare coat 
about 7260,000.00, Negotiations were contimed and « temporary arrangement 
eliminating the proposed wall was verbally agreed to by the Depes 
Hallways snd Canale. 
The construction of the temporary trestle was commenced on April 29th, 


tment of 


1919, with the dredge “Boone” exeavating the river below the bridge site. 
Upon completion of the temporary structure, the superstracture of the old 
bridge was removed and the dredge commenced exeavat ing asross the site of the 
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bridge on August 9th, 1919. The materinl remored from the old bridze was 
found to be worthless. 

In January, 1919, the question of the participation of the Biagara Falls 
Park Commission in the cost of the bridge wae broached and negotiations were 
carried on until the end of Jane, 1915, when the Park Commission agreed to 
pay $15,000 toward the cost of the bridge if the rondway were made 24 fect 
wide between curbs, Instead of 20 feet as designed. 

Now plans incorporating this 24~foot wide roadway were then drawn up by 
the Hydro-Liestric Forer Commission and submitted to the Department of Aail- 
ways and Canals, who egain demended that the loms retaining wall be inoluded, 
The bridge was then ANON ae aha ‘odhoing an oxtra pier in order te bring 
the ship channel near the centre of the river. ‘This plan win approved by the 
Department of Rellways and Canale on September Sth, 1919. 

‘Phe erection of the caisson for the northerly abutment was commenced on 
October 14th, 1919, and it was towed to position and sunk on Movember 16th, 
1919. Concreting on the northerly abutment started om December 10th, 1919. 

Detail plans and specifleations for the steel eiperstracture were drawn 
up and ready for tenders by the middle of November, 1919. tenters were 
opened on November 26th, 1919, and the contract awarded to Tho Mamilton Bridge 
Works Company, Limited. the contrect was signed on Jamery 6th, 1920, and 
@alled for the completion of the stool work by Jono Z0th, 1920. This was 
later extended to Jamiary Slat, 1921. . 

Meanwhile, work on the substructure wae prosecuted cont imeusly and 
was completed on June 26th, 1920. 

Material was ordered from the mille in Pittsbargh by the contractor on 
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January 16th, 1920, In ¥ebruary, 1929, the mills refused to guarantes delivery 
and in April, 1920, they would not promise to commence rolling the structural 
shapes before July, 1920. 

The Hydro-Zlectria Power Commission were constantly pressing the con- 
tractor to sommense work, both by letter and by visite of representatives to 
the shops at Homilten, and in July, 1920, wrote the contractor that the Com 
mission would hold the Company responsible for any accident due te prolonged 
use of the temporary trestle and for holding up other work. The sontractor 


applied for extension of the time limit of contract, claiming the cause of 
the delay to be beyond their oontrol, and after some negotiation the time 
allowed for completion of rm : : extended. te Jamary Zlat, 1921. 

She shopwork was sturted im the beginning of Vovember, 1920, and the 
first oar of fabricated steal was shipped fran the contractor's works on 
November 16th, 1920. Erection was commenced on December lst, 1920, During 
December the Hydiro~Zlectrio Power Commission complained frequently to the 
contractor of the slow progress of the work. Ali steel ond erecting machin- 
ery had been shipped by the end of December, and an extra erector was put on 
the work end the working force increased om December Slat, 1920, 

The bridge wae opened for traffic on April Mth, 1921, ond the creation 
of steel and painting completed on May @let, 1921. Motor operation of the 
beseale span was installed late in the summer of 1921, end the bridge taken 
over hy the Department of Railways ond Gemale on November Sth, 1921. 


The Chippawa Creek Hoed temporary bridge is located at the orossing of 
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the canal by the Chippaws Creek Township Hoad near the junction of the Censl 
proper with the Welland River, ‘the logation of the bridge is shown at *p* 
on key plen on page J-102, und the photogruph incladed as page J-112 gives 

a View of the bridge, looking north down the Canal. 

The bridge is a temporary structure 246 fost long, consisting of a 
sentre span of steel I beams resting om double pile bent pliers, with timber 
bent approach spans on piles at each end. Yhe sontre Span has 2 clear open- 
ing of 59 feet and is removable to permit dredges and other vessels to pass. 
the roadway ia 24 feet wide and is double planed. The bridge is designed 
to garry looding elass “2 of the Department of Public Highways of Ontario, 
am it was designed ani wake, of dhe oraYentt0 Department of the Eyire-~ 
Electric Power Commission im April, 1921. It is intended to utilize this 
temporsery structure during the life of the timber pile bents, when it will 
be replaced by a permanent brides. The type of permanent structure to re~ 
place it has not yet been deeided upon. 

On December Sth, 1919, the Chippawn Creek Read vas temporarily diverted 
to the south of the road sliowenes to permit the work of excavating the canal 
through the original road to proceed. The construction of a temporary tin- 
ber bridge, 80 feet in length, on the original location of the road was com 
menced on December 23rd, 1919, and it was completed and opened to traffic 
on Jamary Sth, 1920, This temporary bridge remained in aervice until april 
28th, 1921, when it was removed to allow the dredge “Cyclone” to puss. The 
road was then diverted about 500 feet te the north of the rond allowance in 
order to allow time for the constraction of the present temporary bridge in the 
rear of the dredge. Work on the present stracture was commenced on April 18th, 
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Looking north down the Canal, 


@akemn May rd, 1921. 
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1921, and the bridge was completed and opened for traffic on April 7th, 1921. 


The Convent Road temporary bridge is loeated 160 ‘feet north of the ori- 
ginal location of the Convent Road at the crossing of the canal, and carries 
a diversion of this township road across the canal at about Station 95.400, 
The location of the permanent structure which will eventually replace this 
temporary bridge is shown at "5" on the plan on page J~102. the photograph 
on page J-1l4 shows a view of the bridge locking north, taken during con- 
struction of the cannl, C. QO P Y 

the present structure is a temporary timber bridge 196 feet iom, con~ 
sisting of a contre timber threugh trass Span of the Hows type, 8) feet long, 
supported on double trestle bent piers, with timber post bent approaches at 
each end, The roadway is double planiced amd is 14 feet wide. he bridge is 
designed to carny Lending Glass “B" of the Department of Public kighways of 
Ontario, end was designed and constructed by the Hydraulic Department of the 
Hydro-Kleotrie Fower Commission. 

it is intended to utilize this temporary structure during ite life and 
to then replace it with a permsnent bridge of the steel trags type with a 
reinforced concrete deck, supported on oonerete piers ond abutments. the 
permanent bridge will be built on tho original location of the rood allowance. 

On October 29th, 1920, the Convent Road was diverted about 800 feet to 
the south of the road allowance to permit the work of excavating the canal 
through the original road te proosed. The sonstruction of the present 
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looking north. 
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temporary bridge at a point about 160 feat to the north of the road oLloanes be 


wae begun during tho week ending april Bora, 1921, and the bz edge wes oon 
pleted and opened for traffic on hay atth, 1921, 


Tae iundys Lene Bridge is leeated at the srossing of the ganel by 
Landys lane, a@ Previnelal Highnay, at Station 16200. ‘the loastion of the 
bridge is shown aut "F" on the plan on page Taree and the goneral plan and 
Olevat niga are shown on the drawing incladed as page J-116. 

The ridge, which is ol opvbapbal-viXeres is approximately 285 feet 
Long, and consists of three steel deck truse Spans and two steal deck girder 
#pans, the gircer spans being at the west end of the bridge. ‘The pliers and | 
abutments are of sconerete, the abutments and the two west plers are founded 
on hard Slay loam without piling and the two main plers rest on solid rocks 


She flooring is of reinforced oonerets, the roadway being 34 feet wide between 
curbs with a sidewalk 6 feet wide on each side. am 8" water main with frost — E 


proof covering for the supply of water to the west side of the canal da 
esrried on the bridge. Pending the erection or the bridge the water supply 
was provided by a temporary pipe line carried across the exnal on the Winery 
toad Bridge. The water main and froat Proof covering were supplied and 
erected by the Hydro~Rlectric Power Comission, ‘The bridge is designed to 
carry loading class "G" of the Department of rublic Highways of Cntario. 

On September Ist, 1919, Iundys Lane was diverted 900 feet to the north 
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of the original road, as level crossing ever the construction railray 
tracks. In February, 1920, it was necessary to remove the earth overburden 
at the diversion orosging of the Canal, ond Lendys lane was diverted over 
the Winery Road Bridge, pending the completion of the pormunent stracture at 
the original location of the srossing of the Canal by fundye tanc. 

the structure is now under construction, the pliers and abutments having 
been completed under contract by the firm of Campbell & Lattimore. the 
erection of the steelwork his been completed by the Canndian Bridge Co., 
Limited, under contrast, and the reinforeed comerete floor, with the axoop 
tion of the sidewalks, was completed on December Sth, 1922. whe water main 
has been inatalled and ne Wy @) wim x the frost proof covering for the 
main is now proceeding. 


The Winery Koad temporary bridge is loented 225 feet northerly of the 
original location of the sroszing of the Canal by the Winery Road as shown 
at "G" on the plan on page J~102, The photograph tnoluded as pare J~119 
shows @ view of the bridge leoking north down the Canal. ‘he bridge sorries 
& diversion of the township road known as Winery liesd ana « diversion of 
Inndys Lame across the Canal. 

The prosent bridge is a temporary structure about 200 fect long, and it 
wee constructed at right angles to the ganal centre line. It consists of « 
central timber truse span of the Pratt type, 68 feet long, suprorted on 
timber bent pliers with « post bent approach on the west end end « plate 
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looking north . 


Saken September 15th, 1922. 
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girder apan on the east end. Yhe roadway is double planwed and is 16 feet 
wide. The bridge ie designed to carry loading elass "C" of the Department 
of Public Eighways of Catario, ond it was designed ond built by the Hydraulics 
Department of the Hydro-Eleetrie Power Commission. 

Tt is intended to utilise this temporary strasture during ite lite and 
then to replace it with a permanent steel truss bridge on concrete piers and 
avatments, with a reinforaad soncrete deck, which will be bailt om the origin- 
al location of the road. 


the Victoria Street temporary bridge is logated «bout 120 feat southerly 
from the original losation of Victoria Street, & Tommehip Road, and carries 
diversions of this street and the Portage Road across the eonal at about 
Station 282400. The location ef the permanent structure which is intended 
to eventually replace this Somporary bridge ts shown at "I" on the plen on 
page J-192. The photograph on page J-120, taken during excavation of the 
Qansl, shows the south side of this temporary bridge. 

The presont bridge is a temporery straature about £65 feet long, con- 
sisting of a centrel timber deck truss Spin of the Rowe type with frome and 
pile trestle approaches at onch end. The roodvay is double pleniked and is 
16 feet wide. The bridee is destuned to Qatry loading elags "A" of the 
Department of Public Highways of Ontario, and it was designed and built by 
the Hydraulic Department of the Eydro-Elestric Power Commilasion. The 
erection was commenced durin the week onding November lst, 1919, and the 
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bridge was opened for traffic on Foverber 18th, 1919, | | | 
It is intended to utilize this temporary stracture during its 1ife end 

then to replace it with a permanent steel truss bridge on coneorete piers and 

abutments, whieh will be built on the original looation of Vietorie Street. 


The Portage head bridge is located at the oroesing of the eansl by the 
Portage Road, « County Highway, at about Station £49+00, The loontion of 
the bridge is shown at "I" on the plan om page J«102, and the seneral plan 
and elevation are shown one hike Nenaoi #8 page jn1ee. 

The bridge, which is a permanent stragture, is about 510 feet long and 
cousiats of three steel truss deck spans end one steel girder deok span, with 
& reinforced concrete floor. She piers and abutments are of gonorete, the 
northerly abutment and northerly pler being founded on hard elay loam without 
plling, while the remainder of the piers amd the southerly alutment rest on 
solid rock. The roadway is 350 feet wide between the curbs, with a sidewalk, 
& feet wide, on each side. The centre line of the bridge makes an angle | 
with the centre line of the eanal of 55 degrees 8 mimites. It is designed to 
carry loading class "8" of the Department of Public Higheuys of Ontario. 

The structure is now under oonstraction, the piers and abutments hering 
been comploted under contract by the firm of Gompbell 4 Lattimore. ‘the 
erection of the steel superstraature is yrnevedinl ond is sbout one~half 
completed. @he steel work is being done under contract by tho Canadian Bridge 
Co. Limited, The contract Gate for the completion of the steel work was 
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Septomber 15th, 1922. 
Ho temporary structure was Wuilt for this crogsing, the traffic boing 
diverted over the Vitoria Btreet temporary bridge. 


the Thorold Read Bridge is located at the creasing of the oanel by the 
Thorold Road, a Previneial Highway, at about Station 289.00. the location 
of the bridge is shown at "<" on the plen on page J~102, and the reneral 
plan and elevations of the strueture ere shown on the drawing ineluded as 
page J~124, 

the bridge, which is a permenent streeture, is about 181 feet long, 
consisting of one steel pony truss central span 80 feet long with ates] 
pony truss spans 48 ‘toct long at eneh end. ‘The floor is of reinforced son- ; 
crete. The pliers and ebatments | are of concrete, the piers being founded 
on solid rook and the aiutments nesting on hard sand. The rea@way is 30 | 
feet wide between the curbs, with & sidqwalk 6 feet wide on each side. cho 
bridge is designed to carry loading class "0" of the Department of Public — 
Highenys of Ontario. . 

The structure is now under eonstruction, the piers and abutments having 
been completed under contract by the firm of Campbell & Lattimore, who are 


i in backfilling at the abutments. The fabrication of the steel- 
work for the superstructure has been completed, but the steel hes not as yet 
been shipped from the contractor's works. The superstructure is being made 
ond erected under contract by the Canadian Bridge Co. Limited, ‘The bridge 
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is built at right angles to the centre line of the Carel and it will earry & 
diversion of Stanley Street as well os the Thorold Read. Wo bridge is to be 
pullt et the original Stanley dtroet crossing. 

 & temporary Aighway bridge about 243 feet long was built about 600 feet 
north of the permanent crossing of the Thorold Rosd. This temporary struc- 
ture carries diversions of the Thorold Read end tanley (treet sarorss the 
ona, pond ing the eoapletion of the permanent bridge om the original loge 
tion of Thorold hoad. This temporary structure consists of » centrel steol 
truss deck spen over the canal, o steel plate girder spun et the east end, 
omd « steel through truss roe the weat ond, supported on pile cmd post. 


bent piers. The approaches atwmiticl carth £111. The rocdway is | 


double planked and is 16 feet wide. ‘The structural steol weed was second— 
hand material purchased chiefly from the Guelph & Goderich Kuliwey. The 


temporary bridge was originally designed for class "(" loading of the 


Dopartreemt of Pvblic Higwmys of Ontario, but om authority of the Onteric 
Railway und itmicipal Board this loading was reduced to oless “BY. This 
semporery structure was designed and built by the Hydraulic J Lepartm 


the Hiydronitloetrio power Coumlesion. Work on the temporary stemehere | WEB 
. dommmneed Curing the weak ending January abth, 1919, ond the bridge was 
opened to traffic On. sprit bth, 1919. It wil be digmantied on completion 


of the pomenent bridge. 


The follewing table gives a list of the railway bridges over the Vellend 
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River and the Canal which were constructed by thea Hyd 


oviileotric Power Come 
mission, with the loontion, type and present condition of each. The stations 
referred to under Location sre the Canal centre line chainages. The railway 
bridges are all permanent structuret. 


mable of Railway Bridges. 


roe 


| We Bridge Location Pype Greciciem 
B. Michignn Central Reilread Chippewn Steel Swing Span Completed. 


C. Michigan Central _ 5 Steel Girder Syn Completed. 
Stes 


de WHiagara, 3t. Catharines ~ 
& Toronto Hallway 
Le Wabash Railroad : Ste+.8l0+00 Conerete Arch Completed. 


73400 Concrete arch Completed. 


Me Grand Trunk Retlway end StaeBl4+00 Concrete arch Completed. — 
Michigen Central Kailroad ! 
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Negotiations with the ruilvay 


companies concerned, regurding the railway 
eressings of the Canal were commenced by the Eydro-Zlectric Power Commission 
. am the Fell of 1916. An agreement was signod with the Hichigun Central Hall- 


road for the brides at Chipnars end Montrose and an agreement for the com 


bined Grand Prunk Railway ond Michigan Centre] Rallroad bridge wee signed by 
the parties concerned on August 4th, 1917, The ogreement with the Grand 
trunk Railway covering the Grand Trunk Hallway (Wabash) bridgo war also signed 
on Augeat 4th, 1017. . 
No agreement was rede with the Niagara, St. Catharines & Toronto Nellway 
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with regurd to their bridge. The negotiations were carried on by letter end 
the letters formed the inmetructions and authority for the work. . ; 

During construction of the railway bridges, temporary diversions 6f the 
tracks were made and temporary trestles to carry these diversions were con- 
structed for cach vridge, with the exee¢ption of the Wiagara, St. Catharines 

 & Zoronto Railway, which wae diverted on the ground surfsce, as the Canal 

had net thon been exosvated at this point. ‘These temporary diversions have 
now been diemantied. 

4 desoription of each of the railway bridges with a short history of 


its gonstrustion, together with special negotiations, now follows. 


Ce) Fer 


The Michigun Central Mailread Bridge at Chippawa is looated at the cross~ 
ing of the Velland Miver by the Richigen Central Sallroud near the Village of 
Chippaws, an earries the Niagara~on—the-Lake branch of this railrosd secross 
the Welland Siver. The logation ef the bridge is shown at "3" on the plen on 
page J-102, and a general plan and elevations are given on drawing included 
as page J~128. 

The construction of the bridge wa made neeensary by the widening and. 
deepening of the Wellond Hiver for power purposes, and it replaces an old 
steel swing span railroad bridge at the asme locution. The old bridge eon- 
sisted of one steel pony truss swing span with a timber approach at the 
easterly end. 
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The new bridge is a permanent structure about {03 feet long, consisting 
of one steel pony truss swing pyen 150 feet long, which will be mumally. 
operated, and two steel half-through girder spans at the seasterly ond. fhe 

Swing gpan from the old bridge was utilised for the central span of the now 
structure, and the steel girders for the approach spans were second-hand 
material purchased from the Buffalo & Susquehanna Railroad and were remodelled 
on the ground with the addition of 74,400 pounds of new steel. Open floor 
constrastion was used on all the spans. The main plers and the abutments are 
of consrete founded on solid rock, the guard and the rest pliers for the swing 
span are of timber, stone filled, crib constrastion resting on selid POGk, | 
the rest piere being cappof sith podarotyy. 

the Michigan Contral Hailrosé originally demanded that the bridge be 
designed to curry Cooper's K-70 loading; tat the final agreement and desiga 
proviced for Cooper's 5-45 loading with somo modifications. 

‘Blectric Power Commission covered the diversion of traffic during constrac 
tion with provisions as te responsibility gor acgidents. The travvie on 
the railroad was not to be interrupted and the work was te be done ander the 
supervision and to the satisfaction of the Michigen Central Railroad. The 
increased value of the new bridge was oommted by deducting the present 
capitalized value of the sinking fund end maintenance charwes on the extra 
span, necessitated by the widening of the river, from the total inoreased 
value of the bridge, due to the new plers and abutments and the using of 
ateol in lieu of wood on the approseh spans. This value was found to be 
4,879.37, and the ogreement provided that this sum be paid to the Hydro- 
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Electric Power Commission by the Miohigen Central Hailroad, «ix months after 
the bridge hed been scowpted by the Board of Railway Commissioners for Canada, 
ami after that date all maintenance world be assumed by the Michiean Central 
Railroad. — 

A tinker diversion trestle bridge aboat 388 feet lom:, utilising the 
steel swing spen from the old bridge, was constructed aarese the river 54 
feot southerly erm, ve eho of the permanent bridge. Work on thia 


diversion trestle © 
moved over from the old bridge to the temporary structure om duguet Rnd, 1919, 
without interruption to traffic. Aa the foundations of the pliers of the o14 
bridge were abore the vropfeee Ge) fP thy wettena Liver, as improved, it was 
necersary to remove them in order to exoavate to sclid rock. The proximity 
of the diversion trestle to the permanent bridge made it necessary to exnavate 
for the foundations of the new plers within sheet pile sefferdams. ‘The Hichi~ 
gan Central lailroad submarine eable scross the river was replaced by overhead 
wires during construct iors 

%he exeavation work and the removal of the old riers was commenced during 
the week ending August 16th, 1919, and the driving of the sheet piling for the 
cofferians during the week ending Septewber 27th, 1919. he eonerete con 
struction of the permanent piers was commenced on November llth, 1919, ond the 
entire substraeture was completed on October 6th, 1920. 


hood. on Moy Slat, 1919, and the steel swing span wae 


‘the erection ef the steel superstructure on the shore epens, was soxmenced 
on September Lith, 1920, and the eantral swing epen wae moved over from the 
Giversion trestle to its fimal position im the new bridee on Desember Zist, 
1920, permitting traffic to orose the new bridge on the same day. 
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The stmoture + wae sompleted, with the exception of painting end the gon~ 
atrustion of the two fart piers and the two rest piers for the owing érka, 
on January LOth, sl. The guard. and rest piers are not ag yer completed. 

Permission te operate over thie bridge has boen grented oy the board of 
Rallway Commissioners for Canada. 


the niehigun Central finilroed Bridge at Montrose ts located at the 
orousing of hha Canal by the double track main line of the Uichigan Central 
Hailroad at about Station ; 20) ede wy jonation of the Canal proper with 
the Welland Rivers @he logation of the bridge ie shown at "Gon the plan 
on page J-10z, and the general plan and slovations ave given su drawing tn 
Oluded ax page d-152. 

The bridge is a permanent stemeture ebout S74 feet long overall, eon 
sisting of four steel twin girder spans each 76 foot long, with a reinforced 
sonorete sack supporting rogk ballast. The plers and abutments are of r= 
infereed conerete, each of the plers being founded on two twelve-foot 
dismeter steel oyliniers sank to poli rock and filled with sonerete, while 
the abutwents rest on pile fuandationse 

the contre line of the bridge makes an angle with the centre line of the 
Gonnl of 76 degrees 26 minutes ond 30 sedgouds, md garrics the tracks on a 


grade of 0,253 ver Gent. rising from weat to enat. | 
Since the construction of the Fower Canal by the tydre-Eleetric Power 
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Commission oreated the necnasity for « bridge et thie point, the Michigan 
Geutral Railroad was in » position to demand that the bride conform to the 
highest type of design. At meetings held between the representatives of 
the Michignn Central iimilrood and the fyéro«Mlectrio Power Com: 
agreed that the bridge be designed with a reinforsed consrete deck te earry 
the rock ballast, the loading condition to be Cooper's E79, whieh is extra 
heavy, amd that the total cost and maintenance of the structure be borne by 
the Eydro-Electrie Power Gormission. fhe question of providing for the 
future extension of the bridges to wecomedate four tracks wae discussed, the 
Redlroad desiring that the Commission constract the conerete substructure 


selon it was 


$6 a9 tO provide for such fatar ducfene! + Thls wee not agreed upon, and 


the present substructure provides gor the present two-track line only. 
aR Gnaucgonsfal endeavear wus made by the lydro-lWlectric Power Commission 
to obtain second-hand steel girders sufficiently streng to carry Cooper's 
| On argh 16th, 1921, the Board of Ralivay Commissioners for Canada issued 
an order approving the design and construction ae agreed upon by the Bichigan 
Central Kailroad and the Nydre-Kleatrie Power Commission. 
A double timber pile bent diversion trestle about 250 feet long was eon 


structed about 86 feet southerly from the permanent bridce site to Carry traffic 
om two tracks during construction of the permanent stracture. ft was impowsible 


to loeate this trestle at © greater distanas from the bridge loestion ewing to 
the presenae of the Michigan Centred Reailread ewing span bridge over the 

Welland Liver, and the proximity of the piling of this trestle to the conetrac- 
tion work ms & serious feotor during the construction of the pier foundations 
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tor the permanent bridge. 

She construction work on the diversion trestle commenced on Pebruary 
14th, 1920, ani the traffic on the east-bowsl track was diverted over the 
trestle on August Sth, 1920. The traffic on the west-bownd track was ai~ 
verted on Auguet 16th, 1920, 

She orlginel design for the foumdutions of the piers in the permanent 
structure called for pile footings, the design being based on the results of 
several well~drill borings at the site of the bridys. ‘The driving of the 
piles was comacnced but it was found that the material encowmtered below 
the Canal bed level was such that the piles could not be driven satisfastor- 
ily. She design of the f fe Me ders was then changed to steel 
cylindrical aaissons to be sunk below the Canal bed level smd filled with 


concrete. These steel quissons are twelve feet in diameter and about 40 
feet dong, two cylinders being used wider each pier. The Canal prism not 
having been removed when work on the bridge was started, the excavation for 
the plers was taken down to the approximate bottom of the Carnal in timber 
pile cofferdams, and the steel ecaissons sunk below this excavation, to rock. 
The porous water-boaring nature of the lower strata oncountered in sinking 
the cylinders quused considerable difficulty and delay, and pumping ont the 
water and sealing the bottoms of the cylinders was e serious item in the 
eonstruction. With the completion of the filling of the caissons with con- 
orate the belence of the work was carried out without serious digficulty. 
The work on the exeuvution of the old railroad bed and the pile driving 
for the pier cofferdams was commenced during the week ending Jenuary Zend, 
1921, followed by the driving of the pile fovndations ger the abutments. 
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Excavation in the cofferdams was started during the week ending February 19th, — 
1921, | 

the first two of the steel oylindrios) Cainsone were placed in position 
during the woek ending quiy léth, 1921, nnd sinking ¢ 
due bed the extreme preseures of water encountered delayed the werk cons iderab- 


menced, Serious trouble 


Ae She eyliniers wore partially sealed on October Sth, 1921, but the 
trouble was only ontirely overcome hy Kovenber 26th, 1921, when filling the 
caissons with conerate was begun. 

The conarete wort on the pliers above the caisson foundations was started 
during the week ending Jomary i4th, 1922, and oll the piers end abutments were 
completed. on Marsh Roth, (ei. Qe freien of the steel superstructure oom 
menced on April 18th, 1922, end Was completed on kay 9th, 198k. The sonstruc~ 
tion of the eonorete deck, water-proofing, Pasinas ene, tradklay ing and paint- 
ing wore comploted on July lst, spe and. the bridge was under fuli operation 
ay the Wiohignn Central tad lroad on August let, LEE. 

The sibstracture and the Pexnfaraed conerete deck were built by the Hydro- 
Blestric Power Commission, three of the six ateel oylinders being supplied 
under contract by the Hamiiten Bridge works Coe Limited, and three under con- 
tract by the Dominion Bridge Co. Limited. tho superstructure steelwork was 
made and ereated by the Comadian Bridge 00+ Limited, under contract, and the 
waterproofing was eestraatod for by The Garmichse] Vaterproe fing Company. 

A contract was also let to the Homilton Bridge Worcs Coe Limited, for a 
80-foot steel girder epan for B79 loadings This was delivered, wt, owing to 
subsequent mengee tn in the design of the bridge, waa not used. 
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the Wiagnra, St. ¢atharines & Toronto (Sleotric) heilway Bridee is Looat~ 
ed at the crossing of the Ounal by the Fiagora, ot. Catharines & Poronte (Zlee~ 
trie) Railway at about ‘tation £75400. The location of this bridge is shown 


at age on the plan on page 3-102, and a general plan and clevations are given 
on the drawing on pege ¢~137. | 

The construation of this bridge was meade necessary by the esnstruction 
of the Power Canal. 

the bridge is a permanent strnetare and consists of a reinferced concrete 
earth-filled arch of 94-fogt appa 42) 1 om Gonarete gravity type abutments 
with wing walls of plein cof AC, the abatmente are founded on solid rock. 
The arch risos at the contre 25 feet above the “springing line", or junction 
of the areh with the sbutments, and the thickness of the arch ring at the 
“orown" or centre of the arch, le four feet. The walls over the argh ring 
on each side of the bridge, technically known us “spandyel walls", are 10 
feet high frum the arch crown to the coping of the walls, and the bridge is 
filled with earth on top of the argh ring between these walls. he spundrel 
walle ure “eounterforted" ~ that is, projections extending from the inside 
of the walls at intervals soross the bridge are tied inte the arsh ring by 
reingordenent bars to strengthen the walls. Expansion joints are provided 
at proper intervals. ‘The bridge is 37 feet 6} inches wide, and the height 


of the sbutments from the rook foundation to the springing line is 12 feet 
6 inches. 
A temporary trestie approach to the arch at the west eal, ef two steel 
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girder spans each 21 feet long, supported on pile bent piers, carries the 
electric railway tracks over the double track construction railway. fo de- 
cision has yet been made as to the replacement of this tempornry approach on 
dismantlement of the construction railway. 

The bridge is designed to carry Cooper*s B70 loading, which is stand- 
ard for the main line of the Grand Trunk Reilway, Yhe Hydro-Hlectric Power 
Comaission engineers state that this design was insisted upon on account of 
the Canadian National hallway's interest in the Wiagare, St. Catharines 4 
foronto Heilway as a future link in the projected Ganadion National line 
through the Niagara Peninsula. The width of 37 feet $) inches ws demanded 
by the Niagera, ot. Cathar {aes € Jo mtoYialilway in order to provide for 
two tracks with e centre] trolley suspension pole line. 

The centre line of the bridge makee an angle with the centre line of 
the Canal of 62 degrees 20 minutes. 

the use of the usual “U" wall type of abutment for the aroh was found 
to be uneconomical in thie ease, as the exoavation for the "U0" walls at the 
back of the abutments would have required an exoavation about 75 foet long 
and 60 feet deep at each alatment. 

Daring the eonstraction of the permanent structure the tracks of the 
Niagara, St. Catharines & Toronto Railway were diverted om » fill on the 
ground surface, no temporary trestle being required as the Canal wae not 
then exeavated at this point. his diversion was sonstrucated between duly 
and September, 1917, ani wos removed on completion of the bridge. 

48 the exgavation of the Canal at the bridge site hed not been made when 


the work commenced, the bridge wan built below the ercamd level inside tulkheads 
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of Lackawanna sheet steel piling, the excavations to rock for the foundations 
of the abutments being about 50 feet deep. the material encountered in drive 
ing the stee) sheet piling was clay and sand with boulders and coarse sand 
nesy the bottom. Driving was very hard and the water bearing stratum near 
the bottom necessitated heavy pumping Shronghont the construction work. The 
boulders encountered also caused distortion of the piling during driving, 

and this resulted iater in expensive slips. 

. he excavation on the west, abutment started on Decerber Sth, 1917, end 
the concreting on April Bbth, 1916. The. enat ‘ebutment was constrncted at the 
same time, each operstion being performed on the completion o¢ the same opera- 
tion on the west abutment. (apo (eghafeesy, of the arch ring and spandrel walls 
followed on completion of the abutments and was completed on Getober 29th, 
1916. The arch ring was concreted in narrow strips of about 6 feet in width, 
this method being insisted upon by the Niagars, he Uetharines & Toronto Pail 
way’s inspectore The sarth filling over the arch ring was done by a Claw~shell 
derrick with train-heuled material. A portion of the wing walle was built in 
the fall of 1921, the balance now sodi constructed wider contract by the firm 
of Campbell & Lattimore. There sre sbout 150 euble yards of conerete loft te 
complete at the date of this writing. 

_ When the Canad prism waa excavated after the construction of the arch, 
there was.a slight rock slip which resulted in the formation of cracks in the 
abutments. Accoriing to the Hydro-Ylectric Power Commission engineers, these 
cracks do not indicate my injury to the structural strength of the bridge. 


No written Agrooment was made with the Ningura, Ste Catherines & Toronte 
 Ralivay, but the Hallway Company approved the plans, kept am inspector on the 
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work, and by the interchange of Letters with the Hydro-Nlestrie Power Com 
mission adjusted matters of a sae euch as the loading foator reqaired and 
the roadway width. 


The Wabash hailroad bridge is located at the crossing of the Canal by 
the Wabash division of the Grand trunk Hailway, District Wo. 19, at about 
Station 310+99, The location of the bridge is shown at "L" on the plan on 


page J-102, and the general CORY. ious are show on the drawing 
included as page J~141. | 


fhe bridge is aypermenent structure and consists of a reinforced con 
crete earth-filled aroh of 109 feet span resting on concrete "U" type gravity 
abatments, founded on solid rods ‘The avoh is of similar type to that of 
the Niagara, at, Gathsrines & Toronto Rallway bridge. The arch rises at the 
contre 25 feet 6 inches above the springing line and the thickness of the 
arch ring at the erewn is 4 feet. The spandrel walls are counterforted 
sod are 10 feet high from the arch crown to the soping of the walls and the 
bridge is filled with Garth on tep of the arch ring between Shine Wall@. Ex 
pension jointe are provided at intervnls across the riden. The bridge is 32 
feet 6 inches wide, and the height of the abutments from the rock foundat ion 
to the springing line is 5 feet. 

there is e temporary trestle approach to the arch at the west end eon~ 
sisting of two steel girder spans, one 19 feet 6 inches and the other £1 fect 
7 inches leng, supported by pile bent piers. his temporary approegh span 
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0 
carries the track of the “abash Reilrond over the double track constraction — 
railway. Ko decision has yet been metie aa to the replacement of this temporary 
approach when the sonatrustion rallway is dismantled. 

The bridge is desiyned to carry Cooper’s K-60 londing. The track orosses 
the bridge on « S-degree curve and on a crade of 0.6 per sent. rising Presi 
enst to west. The centre line of the bridge makes on engle with the centre 
line of the Canal of 72 degrees. The width of the brides is $2 feet 6 inches, 
whieh provides for the addition of another track. 

. During the construction of the permanent structure the track of the Wabash 
hallroad was diverted over the Canal on « pile bent trestle. This texporory 
trestle was about 771 foot (6 txfan}s |Ldndina a steel girder span 19 feet long 
provided e crossing of one treek of the construction railwoy. The steel beams 
for the girder span were rented from the Grand Trunk Railwoy for $149.48 per 
annum. The excavation of the earth in the Canal priam at the site of the trestle 
Was done by Mo. & electric shovel working from the north. As soon as the shovel 
had passed the diversion site, bents were erected on the rook eurfaes end work 
on the trestle commenced. The railroad traffic waa diverted over the temporary 
structure during the last week of Rovember 1918, and the trestle was dismantled 
on completion of the permanent bridge. 

the excavation of the rook for the permanent abutment foundations vas 
Sommenced at the end of Jumary 1919, ond the formwork erection was started 
during the week ending March lst, 1919. ‘tho conmereting was commenced during 
the week ending april 26th, 1919, and the arch rings and abutwents were com 
pleted on suguet SOth, 1919. All the concrete work was completed on September 


&7th, 1919. The concrete in the arch ring wae poured in narrow strips about 
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eight fect wide, this was insisted upon by the Grand Trunk Reiliwey not= 
withstanding the protests of the Hyéro-lectrie Power Conmics ton go etl a 
tha details of the construction and the design wers sgroed pee by bai 
Grend nruak Railway and the Hydro-Zlectric Power Commission on kngdtt ath, 
1917, and were isa Ler to those outlined in the desoription of the Grand Truk . 
Railway and Michigan Centred Radlroad bridge which follows. As the centre 
line of the Wabash Railroad bridge was nearly at right angles to the centre 
line of the Canal the snwetooth skew-back foundation construction, which was 
insisted upon by the wullway companies for the Gremd Trunk Rallsy and Michie 
gan Semtyal Raid road urddge, was omitted, It was apreed that a two~-track 


bridge fea to be provided rab Lobe wbioets Yonsir00cs 


She orend trwk Railway and Michigen Central Rallrosd bridge ise located . 
at the crossing of the Canal by the main line of the Grand Trunk Radlwy ond 
the instr Lenetine—tatie branch of the Michigan Central Railroad at about 
station f20+00. The location of the bridge is shown at “he on the plen on 
page J-102, and the smeral plan snd elevations are given on the drewing 
included ae page J~144. Whe location of the track of the Michigen Central 
Railroad is shown at "24", and the tracks of the Grund Trmmk Keilway at "2h", 
on the plan on page J~102. 

The hatdan ia & permanent structure and congiste of a reinforced concrete 
earth-fllled arch of 7é~-foot span rentiun on oonerete gravity abutments of 


the "I" type, founded on solid rock. ‘the arch rises at the centre 20 feet 
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above the springing line and the thickness of the arch ring at the orow 

is 4 feet. The spandrel walls are 10 feet high from the arch crown to the 
coping of the walls and are counterforted, ‘he bridge is filled with earth 
on top of the argh ring between the spandrel walls, and expansion jeints are 
provided at intervels seross the bridge. ‘the bridge is 156 feet & inches 
wide and the height of the abutments from the rock foundation to the springing 
line is 8 feet. 

The approach to the west end of the areh consists of two separate trestles 
carrying the tracks of the railways over the Hydro-Llectric Power Commission 
construction railway. One trestle sonsiste of two 26-foot steel girder spans 
for the two tracks of the (ren Rainey, and the other of two 26-foot 
steel girder spans for the single track of the Michigan Central Reilrosd. We 
decision has yet been made as to the replacement of these temporary approaches 


when the construction rallwegy is diamantled. 

The bridge is designed to carry Cooper's K-69 loading. ‘The tracks cross 
the bridge on a grade of 0.27 per cent. rising from south to north. The centre 
line of the bridge makes an angle with the centre line of the Canal of 46 
degrees 45 minutes. The width of 136 feet 8 inches provides for future addi-~ 
- tional tracks on the Hichigan Central iailrosd ond exponsion of the Niagars 
Yard of the Grand Trunk Eailway,. 

This structure was started prior to the completion of the Canal earth 
exeavation at thie point end it was constructed. in three sections. The double-~ 
track line of the Grand frunk Railway and the single-track line of the Michigan 
Central Hallread were first diverted to tha atrip between the two railways on 
@ thres-track pile trestle pending the construction of the permanent bridge on 
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the original alignments. ‘his texporary trestle was commenced during the week 
ending June 2th, 1916. The earth exoavation in the Canal prism wa then 
extended to this trestle from both sides through the oric¢inal losat ton of the 
tracks, ond the exeavation for the foundations of the abutments proceeded with, 

The rock exoavation was carried to a depth of about 12 feet below rook 
surface in order to obtain solid footings for the alutments. This exoavation 
Was cormenced at the Michigan Central side of the bridge during the week ending 
August 16th, 1919, ‘the portion of the bridge under the Michieen Sentral Bail- 
road was built first, the conoreting being commenced daring the week ending 
Oatober Lith, 1919, and construction of the portion under the Grand Trunk Hall- 
ever CO) Pay 

After the sompletion of the conorete work on the two outside portions of 
the bridge, trestle bents were erected on the completed arches to carry the 
tracks on their original ealigmment. This permitted the removal of the three~ 
track trestle and the exeavation and construction of the central portion of 
the bridge to proceed. The last of the conerete on the sentral portion wee 
deposited on June lith, 1921. The outside portions were placed in strips of 
about 6 feet in wlith and, after many conferences with the engineers of the 
railways, it was decided finally to deposit the sentral portion in 16~feot 
rings. 

The earth filling over the arch ring was done from the track level, the 
earth being obtained by 1 steam shovel from « borrow-pit near the bridge site. 

the negotiations for the crossing were opened by the Hydroelectric Power 
Commission with the Grand Trunk Railway and the Nichigen Gentrel Railroad in 
the latter part of 1916, and plans were sabmitted by the Hydraulic Department 


i As a OR Ow in, 8 oth AR eek 


wees ee ee > hive gute 
itty Reineagty Aieeutdy te > eokdabeptt at eer! 
Meus MOls tant Ak toile Se aAved 20 DOD END cam ROeRarENRe MOO tal 
Rae LEAR IngaRRA eet HN eae Me Aki amhadde 88 seen ab ee 
Shit Vane a amen og hit wit Yo ohdas Lewdand omg kabee wd wee ? 
ee ee ee ee ee 
qittew ser add ghhveb pega yale al ergzine att 
fa satel Hegee oy wsbep aad dese ato Yo emir naw 
AO 

oe cotta ebiadiw tet on: a nen edd Ra aed of 
ahd Yee Ot Salina Rotel gOD ale am hedeTs seme esas ekiewed 
ee ee ee ee 
fee a ema Eat Meas ol? ap a iserheete eubtotee dmale) eo 

YO Salil ih tegale ange ‘acme Rnetes ee a 188 ge 
iS 3S sree BNE: Rie Nem cOR ATR yee nei y eek 
thebeES: gr mwkesgeay ees. oe stemmed wloate Aattes’ » 

Py ee Aka ic ge el a 

ait glOwhh Mow adi Rent ania tae ahe oy ost ea 
als eebbed ok Site EMO U ts mai ieeaiN mote 0 eh 
PING neha ech colt ot inate sree akan wes ene a 
at ri a ste et oti ae >» 


WALTER J. FRANcis & Company, 


Copy FOR ENCLOSURE ToMr. J, Allan Ross. 


(J-147) 


; of the Hydro-Kleotvio Power Conmission on December 16th, 1916, providing for 
a single arch span to carry three tracks, two of the Grund Prunk allway and 
one of the Michigen Contral Railroad. In this design the Bichigan Central 

: Railroad track was to have been diverted from ite original position amd moved 
adjacent to the Grand Yrumk Raliway tredks. The Michigan Central Reiirosd 

‘ objected to any change in the alignment of their track for any structure and 
demanded a two-track roxdway. Ourin: the diseussionsa of the propessl the 
Grand Truk Rulleay at first demanded an arch supporting their whole right- 
of~ay, which is sbout 100 feet wide, and insisted on a concrete earth-f£1lled 
exch. The plane produced by the Grand Trunk Hallwny at the discussions, 


i showed a projected fow~truc: ct the proposed brides site. The Grand 
frunk Railway would not recede from their demand for sm earth-filied arch, and 
: tthe Michigan Contral Railroad followed the lead of the Grand Trwmk Railway and 
demanded a design to carry Gocper’s B-60 loading on their portion of bridge. 
Dering the negotiations the Grand Trunk pointed out the possibility of 
' their extending the Wiegare Yards ani the consequent occupation by tracks of 
their whele right-ofmy. Accepting this, the combined bridge for the two 
roads in & measure of economy, The extra wings and spondrel walls which would 
. be necessary with two bridges would contain 1570 eubie yards of concrete, 
Butra form work on spandrel walls and extra excavation for abutment wings for 
: 


two separate bridges would leave # balance in favour of the combined bridge. 
: @he arch was carried through with migorm section wnder the treaks of 
; 


the Michiian Gentral Railroad. This is a branch line and uses Cooper's B45 
loading dn the steel swing span bridge across the Welland Kiver at Chippewa.» 


A small saving might heve been effected by reducing the section of the arch 
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ring under the Michigon Central Railroad tracks but the railroad requested 
that the same seotion as that under the Grand trunk Railway be used. This 
was conceded under protest. 

On the 7th of July, 1917, the Masonry Engineer of the Grand ‘trunk Hail- 
way wrote to the Eydro-Lleetric Powor Commission demanding a factor of safety 
of 7} im the concrete abutments and § in the arch for bending, He also asked 
that an addition of 25 per cent. to the dead load for impact be used in design 
computations, Since the minisum depth of earth over the crown is 10 feet, 
this was considered extravagant. A special sas—tooth footing for the skew-back 
on chutments was demanded on account of the angle which the centre line of the 
bridge makes with the centrd iin )slrhe Yanal. 

Streee investigotions with the stiyalated loadings, and considering the 
use Of 1:2:4 conarete for un arch 4 feet thick, showed that the factor of safety 
wae within the Limit required by the Grand frank Hailway. This informetion was 
sommanicated to the Grand frunk allway engineers, who suggested the eddition 
of 3 inches of concrete, wat they finally compromised by having the mixture 
changed to a 1:13:35 -conerete, | 

The negotiations were carried on until August 4th, 1917, when written 
agreements were signed by the Hydro-lectrie Power Comission with the Grand 
frank Railway and the Michigan Central Hailread. he agreement with the Grand 
frunk Railway and the Michigan Central linilread, provided the usual clauses 
as to damage liabilities end fixed the maintenance and ginking fund charges on 
the Hydro~Bleotric Power Commission. Capitalization of maintenance and sinking 
fund amounts to about $18,000, Clause "?" of the agreement states "The Rydro~ 
Electric Fower Commission will so constract said permanent bridge that additional 
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tracks on the right-of-way of the Grand Trunk Kallwoy may be laid at any time 
and will alse at its om sole eost and charge, provide ond maintain the bridge 
structures for additions] tracks within the present right-of-way of the Grand 
Trunk Hallway, whenever the Grond Trunk Rallway require the Hydro-Kleotrie 
Power Commission to do so,” ; | 
Provision was also made that the work be done te the eatisfaction of the 
Grand Trunk Hailway, all plans to be sulmitted to the Grund frank lullway for 
approval, and the Grand Trunk Rallway to be permitted te inspect all work, es 


The agreement with the Michigan Central Reilroad was very similer and a 
continuous road-bed, ive. la ast over the bridge, was provided for. 


Met the whole design is very costly is question. It should be 
Said that at the time of construction stent plate was very hard to obtain and 
the ydro-Blectric Power Commission engineers submitted the conerete arch type 
aa an expedient. The time element vas of great importance during the nogotis~ 
tions, as the disposal railwiy “Y" was logated between the Wabash and the Michi- 
gon Central Railroad rand Trunk Rallway crossings. ‘The under crossings of the 
disposal rallwy at the Grand Trunk Nailway and Michigan Central Kailroad tracks 
were therefore prerequisite to exeavation of the Canal, then, the demands of 
the railroads for the saw-tooth skew~back construction for abutment foundations 
and for concreting the arch in 8 foot sections (later, after mach negotiating, 
increased to 16 feet) greatly increased the normal cost of the type adopted. 
From this latter inarense the Mydro-Wlectrie Power Conmission engineers had no 

 *regourse, ae the railroads were in o position to demund any design or method 


of construction; the necensity for the bridge being due to the construction 
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of the Canal. 


The following table gives a list of the wire crossings of the Welland 
River ond me Ganal. With the exception of two, these crossings were diverted 
in Loention or height by the Hydro-iectric Power Commission to provide for 
the span required to orose the Canal, and to provide clearance for the exca- 
vating machinery dartctne oe the Velland River end the Canal, 


GOP 


on Crossing Location Use 
Rels International Railway Chippae;s, Light and Power 
Refs Bell Telephone Coe Chippewa Telephone 
HieSe Comadian Niagara Power Cos Chippewa Power and felephone 
Rete. Michieonn Central H.R. Chippers Railway Despatch 
Bab. Ontario Power Co. Montrese Power transmission 
ls Great Nortiwvestern Telegraph 
ond Michigan Central Ree  Kontrose 7 TeLeqrask 


Ze Bell Velephone Co. 
Se Ontario Power Co. 
4e Toronto & Niagara Power Co. 


Power transmiss ion 
Power trenemission 


& Ontario Power Co. Convent Hd. Power transmission 
6. Hydro-Hlectric Power Com, Hte.126+00 Power transmission 

7s Ontario Power Cos Ste. 144400 Power and Telephone 
Ss Stamford Nvdro-flectri«c Lundys Lane Power wnd Light 

9. Bell Telephone Co» and 

Canadiun Pacifia Reliway lamiys Lane Velephoane & Telegraph 
10. foronte & Misgara Power Cos Sta.176400 Power transmission 
Ll. Stanford Hydro-tlectric _ Winery Rosd Power anil Light 

12» Bell felephone Cos Winery Koad Telephone 
13. Steeford Nydro<Hlectric §  .-«-«-Victeria Street Power ond Light 


14. Beli Telephone Co. Victoria Street Telephone 
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fable of Wire Crossings (continued) 


Reference 
ot Crossing  Leeation «Use 
45. Bell Satdhiens ihe Portage Road Telephone 
16. Niagara, St Catharines & . 
Toronto Hailway . Sta.275+00 Power feaders 
1%. Ontario Power Company Thorold Hoad Power transmission 
18. Great Horthvestern Telegraph cs 
| end Boll Yelephone co. Phorold Road Gelephone 
49% Bell Tolophono Co. Btanley Street felephone - 
20. Ontario Power Company Stanley Street Power tranamicsion — 
 21« Wabash Reilroad BtaeSLO+00 Rallesy despatch 
Soe Onturio Power Cormmany Star 20406 Selephone 
3. Ontario Power Company StaeF20+00 Power transmission 
26. Groat Forthwostern + Qe «S254 OO folegraph 
27, Gtantord Hydro-Zle eri) Ps 8b1400 Power trenemission 
28. Ontario Power Com "Sia 6430400 Power tranemiss ion 
29. Hydro-EHlectric Power Comm, Sta441+00 Power trensmission 


ote 


A deseription of each of the above wire crossings, with a short history 


of its diversion or reconstruction at the Canal orossing, now foliows, 


She location of the lighting wires of the Internationsl Railway Company 
at the grogsing of the Welland River is showm at "Kel" on the plon on page 
TLRs | 

The sedation oressing consisted of two Lighting wires carried across the 
Vellomi River as a single span, supported by polos on each bark, immediately 
north of the Bridgewater Street bridge in the Viliace of Chippewa. The 
International Railway Company supplied by these wires cortain lighting 
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facilities to the east side of the river, which they were supposed to do under 
their original agreement with the Village of Chippawa. 

The dredging of the Wellani River necessitated the elevation of this line 
to clear the dredges operating at this point, end the construction of the new 
Bridgewater Street bridge negessitated their temporary diversion. | 

im June 1919 the line me diverted about 100 feet to the south of the 
bridge site and carried across the river ag a single span supported by wooden 
tovers of "Hi" frame constraction on each bank. ‘The clearange over water level 
of this diversion was originally 56 feet; but, after definite measurements of 

"the dreige "Boone" in operation had beon mado, it wae decided to increase the 
Glearance to 70 feet. Thikwwa mplibhed by raising the tower heights by 
adding to the "EH frame stracture. 

The line was restored to its originel alignment in Jume 1922 with a 


Glearanee over water level of over 50 feet. 


The location of the Bell Telephone Co. wire crossing at Chippawe is 
shown at “lise” on the plan on page J~10Z. The original crossing consisted 
of thirty-two telephone lines carried soross the Wellend River as a single 
Span, supported by poles on each batik, about £0 feet south of the Bridgewater 
Street bridge. The original clearance wae not more than 30 feet above water 
level. 

the constragtion of the new Bridgewater Street bridge necessitated the 


temporary diversion of this lime emd additional clearance was required for 
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the dredge "Boone" operating at this point. 
fhe Line wos diverted in June, 1919, with the Lighting wires of the 
International Railway Company and carried across the river on the aane towers 
and with the same clearance as 4osoribed for the lighting wire diversion above, 
In June, 1922, a submarine cable carrying these telephone limes was laid 
aeroas the river at the Bridgewater Street bridge and the temporary diversion 
dismantled, 8 
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Q OE lines of the Camdian Niagara 
Power Company is shown at "2.5" on the plen on page J~102. 


The loestion of tran $8 


the oressing consists of a power line of twelve wires, trangmitting 
power at 22,009 volts from the generating station of the Canadian Wisgara 
Power Company at Ningara Palle to Yort Erie, ond a telephone Line of four wires. 
Both the power line and the telephone line vere originally carried across the 
river as 2 single span supported by steel towers on each side of the river and, 
under agreement with the Department of Railways and Canale of Canada, provided 
& Clesrance above water level of 59 fect. | 

The dredging of the Wellend River ut the site of the Michigan Central 
Batilrond bridge at Chippewa required the elevation of these Lines to Slear the 
aredge operating at this point, and arrangements were mde with the Canadian 
Niagara Power Company for the lydromElectric Ferer Commission to elevate the 
tower structure 29 feot. This additional height necessitated new los ations 
for the tower footings. 
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The work on the excavation for the footings was commenced on April 6th, 
W921, and the towers were raised end the Line reconmested on April £4th, 1922. 

Since a space of 20 feet was required for the telephone line wider the 
power lines it waa considered advisable to divert the former rather than raise 
the power dines the additional amount. On Octeber 6th, 1919, work was com 
monced on the diversion of tha telephone line to « oressing 120 feat north of 
the tower Line. This diversion is 2t41i in use, and carries the telephone 
iine across the river a5 8 single spen supported at each side of the river by 
wooden poleiie 


Be location of the permanent position of the Michicen Central Eailrosd 
despatch line crossing is shown at "R.4" on the plen on page J~l0s, 

The originel crossing contiated of a aubmerine cable cerrying nine tele- 
gregh ani telephone lines laid eoruss the Yolland River at the Michigan 
Central Fallrosd bridge at Chippers. 

the dredging of the Welland River negessitated the diversion of this cable 
oreusing. The line was diverted a6 an overhead orossing 66 feet to the south 
of the bride site in Decomber, 1918 This crossing consists of a single span 
supported by wooden poles on each side of the river. The original cleeraence 
over the water level of 40 fect was raised, by adding to the poles, to 70 
foot in December, 1920. 

This diversion is stili in uses 
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fhe loostion of the Great Northeester telegraph and the richigan Central 
Reilroad lines is shown at "1" on the plan on page J-102. 

he @riginal line, constituting the Great Northwestern Telegraph and the 
Michigan Central Rallroad despatoh lines, sonmsisted of nineteon wires juveiol 
Oh @ single wooden pole line on the v ight~ot-way of the Michigan Central Rail- 
real, The olesrange above ground level was 15 feet, | 

The construction of the permanent bridge of the Michigan Central iadlread 
at Montrose necessitated the diversion - this line pending the cumpletion of 
the bridge. 

The line was dirorted to the north of the be vidgo site a distanee er 65 
feet during the woek ending larch 1th, 19280, a clearance above the ground of 
60 feet boing provided. On Jumary Sist, 1921, the wires were carried across 
the Canal exoovation in a box, «hich wis placed on the temporary diversion 
trestle, and om Auguet 7th, 1922, the line was replaced on its origins] align 
ment and carried on the permanent bridge in a temporary position, to be 
replased in a permenent position at a lnter date. 


the location of the Bell Telephone Co. wire crossing is shown at "2 
on the plan on page J+102, 
She origins] line, constituting a telephone line of the Bell Telephone 
CGey Gonsisted of a pair of wires twisted together and hung on a steel 
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messenger cable, providing 20 feet clearance above the grounds 

fhe construction of the Chippewa Creek Koad temporary bridge necessitated 
the diversion of this line pending the completion of the bridge, ond it was 
aleo necessary to raise the wires to aleor the dredge working on the excavation 
of the Canal. 

On December 9th, 1919, the line was diverted 100 feet to the north of the 
bridge site and elevated to provide a clearance of 61 feet above the gromd. 


fhe line is still in this temporary diverted position. ‘The poles support- 


COPY 


bridge on page J-112. 


he location of the croséing of the false cut at Montrose by the Ontario 
mny's transmission line ig shown at "R.f" on the plon on page J-102, 
amd the erosaing of the Canal at about Canal chainage 55400 by the same Line 


de diown st “S" on the plan on page J~-102. 
The original loeation of this transmission line was on @ private right- 
of-way of the Ontario Power Company, which ran fron a point on the Welland 
‘River west of the Junction of the power canal with the river, thence north- 
easterly end parallel to the Michigan Contral Railroad to a point near the 
present location of the Michigun Central Railroad bridge at Montrose shown 
at "CO" on key plan on page J<102; thence turning almost due north and follow- 
ing tho location of the power camel to a rosd Sllowance at about cane) chain- 
age 594+00, thence turning easterly and following this road allowance to the 
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Winery Road. This right-of-way happened to fall within the limits of the 
canal excavation end construction redivay iowation from the site ef the 
present Michigan Central Haiiread bridge at Montrose to the road ellowance | 
above montioned. 

» » Negotiations with the Ontario Power Company resulted in the reconstrue- 
tion of thie line from station 6%-00 canal chainage. The new line crosses 
the Canal at this station and thence runs westerly along the road allowance 

to the Welland Road; thence southerly on the Yelland Road to a point shout 

600 foot north of the Welland River, thence easterly soross a property belong- 
to join the old line near the Wellerd River. 


ing to the Ontario Power von San 
This permment diversion wa’ 
December 19th, 1919+ _ 

fhe proposal to cut a false channel from e point west of the Michipan 


9 rife Dy sno Ontario Power Company prior to 


Central Railroad bridge (over the Velland Hiver at Montrose} from the River to 
the power canal by means of the dredge "Cyclone", made it necessary to provide 
@ greater spon and clearance for the passage of the dredge. Twin tower strne- 
tures were congtructed on cach side of the proposed excavation, to carry the | 
tranammiscsion lines over the proposed cut as & span of ebort S00 feet long, 
with « clearance above eventeal water level of over 70 feste This work was 
done during the week ending February Lith, 1921, and the line is still in this 
positions 

he reconstruction of the line at the road allowsnce at station 55+00 
included a crossing of the Canel at this point. It was necessary to reise the 
line from its original height of sbout 40 foot to a now height of about 70 feet 
above. the grou, at the poles, in order to provide » clearance of abort 60 
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feet at the centre of the span for the excavating machinery on the eenel cut. 
This work wes done on March 11th, 1920. | 

On August 9th, 1921, the spen of the crossing at station 53:00 was increased 
to a width of 575 feet with a clearance at the cantrs of the span of 46 feet 
above the original grow level. This increase in the span length was made 
necessary by the now conditions arising from the decision to remove the earth 
prim by the dredge nasal 


The location of the COR. "_ at about Canal station 66+00 by 


the power and telephone Lines of the Toronte and Niagara Power Company is shown 
at "4" on the plan on page J-102. 

The lines consist of two high tention power lines, one low tension power 
line, which at tho time of commencing the Canal excavation at this point was 
not in cormercial service, and one telephone line of the Power Company. ‘The 
power lines are carried on steel towers and the telephone line on wooden poles. 
Bach power line has six wires constituting two three-phase circuits and the 
telephone line consists of six wires. These lines connect the generating plent 
of the Toronto snd Niagars Power Company at Niagara Fails with the City of 
Toronto. The origins] height sbove the ground of the transmission lines was 
BB fect and Of the telephone line 20 feet. 

The original towers ana poles were within the projected excavation lines 
of the Canal and it was therefore necessary to construct new towers and to 


re-locate the poles, both to provide for a greater span across the Canal and 
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to elevate tho wires to clear the big electric shovel working on the rock 

‘str faces The new towers for the tranamission lines were completed and the 
lines reconnected as o single span across the Canal with s clearance at the 
centre of 46 feet above the original erowud surface, on October 6th, 1919. 
At the came time the telephone line was temporarily diverted to « crossing 
sheet 160 fest to the north of the original location. On November lfth, 1919, 
the telephone dine was brought beck to its original alignment ond carried 
across the Canc). ag & single span aepported by wooden poles, with a clearance 
at the centre of the span of 41 feet above the original growmd level. | 

a _ Owing to the danger of short circulte and the damage te the wires which 
might be caused by bloat axe city of the transmission lines, two 
temporary alternative dincs were installed on July 25th, 1951, one doing 
Located about 600 feet to the north of the perminent crossing and one about 
600 feat to the fovth. During the period when blasting was going on in the 
wioinity of the original lines, the diverted lines were used, and power was 
transmitted over the permanent lines when blasting was being done near the 


Aiversions. 


She location of the crossing of the Canal at apvreximately station 95400 
by the transmission ond telephone lines of the Ontario Power Company iz shown 
at "D5 on the plan on page J-LO2. 

_., She originel lines consisted of two separste Lines transmitting power 
at 12,000 and 30,000 volts, with a telephone line on the same poles as the 
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%0,000-volt trememigsion line. These lines were of woed pole construction 
and aroused the Cans] location at the Convent Road. 

The construction of the Convent Road bridge and the necessery provision 
for clearance of the Canal excavating machinery required the diversion and 
elevation of these linese Tho 12,000—volt Line was diverted about 120 feet 
to the south of its original elignsent on November 20th, 1919, and the 50,000~ 
voit dine wos diverted about 150 fost to the north on October 27th, 1919, end 
the telephone Lnes were romoved to a separate pole line 60 feet to the north 
of the stole eae tranant esion linos A clearance of 55 feet above the 
ordginal ground surface at sonal centre was provided on ald the lines. 

in addition to the thal 4a E Ay aie for the ech~atebion of the Canal 

' construction power acon and a 4,000-volt line from the sub-atation te the 
Cand power line wery carried acroas the Canal ot this point, making five pole 
lines ix all. fo provide for blasting operations at the site, all the lines 
wore provided with altermmtive crossings to the south of their permanent 
Joention, with the exoeption of the 4,000-velt line which was diverted to the 


The construction of the alternative lines was commenced on May Zlst, 1921, 


and was completed during the week ending June 4th, 1921. 


mes Bt Station 126+ 90 


The location of the crossing of the Canal by the trenemission and telephone 
lines of the Hydro-Ziectric Power Commission at sbout station 126+00, canal chain- 


age, ig shown at "6" on the plan on page J-l02. 
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“fhe following 1s s list of the lines at this crossing: 

(2) Steel towor Line, 110,000-volt - 6 wires and 2 ground wires. 
{2) Steel tower line, 110,000-volt - 6 wires ond 2 ground wires. 
(3) Steel tower line, 46,000-volt - 12 wires and 1 ground wire, 
(4) Pole line, Telephone - Le wires. 


Concrete pedestals were conatruoted on each side of the Cansi on the 
original alignment of the lines end now towers were crected on these pedestals 
to give a greoter spon and Pm glearangce of 49 feet above the originel ground 
level, for the tranantseion iinos. ‘The telephone line was also given a greater 
spar and the some Etore vey) Fe a completed duertnn the week ending 
Gatober sth, 1919. 

Alternative lines were constructed te provide for diversions of the high 
tension Lines during blasting and they were completed during the weok ending 
april 6th, 1952; ‘ dine being inatelled 609 feet to the north to provide for 
the two 110,000-vo1t lines and one 630 feet to the south for the 46,000-volt 


line. No sitermative was provided for the telephone line. 


. Mae losation of the Ontario Power Company's transmission line at the 
qronting of the a. is shown at 7" on the pian on page d-1OZ. 

the iten plaid nhs ot gin 12,000-volt cvanuatenton wares tnd one telephones 
line carriod on the game » polos. The original clearance above ground was 14 
feat. 


Ro provide for the excavation of the Canal, twin poles were installed at 
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each side of the Canal and the wires were carried ecross as a single span with 
48 fest clenrenge above the originzl grownd level. This work was carried ont 
during the weak ending September £0th, 1919. 


The original location of the Stamford Hydre-¥lectric System tranamission 
line st the crossing of the Canal at abont station 162+00 is shown at "8" on 
the plan on page J-102. 

The line consists of one cirevit of 4,000 volts and four wires af 220 
volts with two telephone wires {aa edn yea on & single pole line. 

The ling wma diverted 460 feet to the north of its original location and 
raised to give & clearance of 45 feet shove the original ground level in order 
to provide for excavation of the Canel. {This work vas completed on September 
27th, 1919. 

So provide for blasting at the site of this diversion, an alternative 
dine was constructed on April 19th, 1921, on the original alignment at Lundys 


lane end using the original poles at each side of the Canal, 


fhe original location of the crossing of the Canal by the Bell telephone 


Co» and the Canudian Pacific Railway telegraph lines at sbout stetion 162400 
is shown at "9" on the plan on page J-102, 
The lines consist of eleven Canadian Pacific Kailway telegraph wires and 
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tix Bell Telephones wires, «11 envied on a single pole Line with en original 
alearance of Be four above the ground surface. 

| Om Septorbor 6th, 1919, the wires were diverted to a line sbout 460 feet. 
to the north of tho original Location end wore carried across the Cans] as a 
single epan with m clearance of BO feet above the original a. level, 
inacsertes by i installed on each side of the Canal. 


“Ghe location at the orcesing of the Canal by the Toronto and Niagara 
Power Conpeny" # ranems estioh snd Shibprony lines at abort Canal station 176 
is shown ot “Lor on the plan. on page J~102. 

fhe linen consist of tro 12,000-voelt feeder cirovits with one promd wire, 
end constituted # trenmniseion line from the Toronto and Misgarn. Powar Compeny 

to the gina Bite Gathwwines and Toronto Rand Ascesy 9 with a telephone line, a1) 
carted ox. sare gente single woled, ervd having gm original cleerence sbove proud 
of 35 feet. 

During the wrodke ending cha dha Sth, 1919, tevin poles ware installed at 
each pide of the Canal on the origina} alignment, and the transmission wires 
were carried by these as a single span acrose the Cenal with a clearsnee of 
59 feet shove the eviginel ground surfaces The nehepnes line wan alse earried 
vy the same poles wntil Yebruary Eth, 1921, when it was diverted about 100 feet 
to the south to allow Noe iz shovel te operate at the original location. ‘The 

phone line was roturned to the paneer line poles after the shovel had passed 
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the original location of the crossing of the Canal by the traneniseion 
lines of the Stamford Hydro-Hiectric system at about Gane] station 192400 

is shoen at "11" on tho plan on page J-L02. 

Thie line consisted of one Swire tramemiseion line carried on « single 
pole line, with o clearance of £6 feet. To provide for the erection of the 
temporary bridge at the Winery Romi the line was diverted to the south of the 
original aligment a distance of 250 geet, and was carried ncross the Canal 
ae a single span, with a central clourance of Dl feet, wupperted by poles at 
each aide of the Canal. c a We, 'P Acai during the week ending June 
26th, 1919, ond was completed during the week ending duly 19th, 1919. 


Bell Telenhone Cormany Line at Winery Read. 


She original Location of the eresting of the Canal by the telephone Line 
of the Bell Telephone Ce. at abont Canal station 193400 is shown at "12" on 
the plan on page J-102. 

The dine consisted of four telephone wires on & single wooden pole line 
with on original clearance of 20 feet. The construction of the bridge at the 
Winery Road necessitated the diversion of the ling to e point 865 feet to the 
north of the bridge. ‘The line was carried across the Canal ap & single span 
with # clearance of 55 feet above the original s#rownd surface, at the centre. 
fhe work on the diversion commenced on January 26th, and it wae completed 
turing the week ending duly 12th, 1919. 
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She original location of the crossing of the Canal at about Canal sta- 
tion 233:+00 by the transmission line of the Stamford Hydro-Hlectric system 
is hows at "15" on the plan on pare d~102. 

rhe line consisted of four wires carrying power at 2,200 volts and 
supported on a single pole line with al Slearance of 27 feet. The construc- 
tion of the Victoria Street temporary riage necessitated the diversion ef 
this Line and it was moved 165 feet southerly from the original slipmment. 
The wires are carried across the Canal ss & single span supported by poles 
on each side of the Canal ané-pr ipeines 62 0 donk ahare te 
original ground level at the sentre of the span. The work was completed 
during the week ending Janwary Zist, 1919. 


fhe original location of the crossing of the Canal by the telephone 
Line of the Bell Seinstions Ge. at about Canal station 252+00 is shown at "14" 
on the plan on page J~102. 

The line consists of o single-pole-line constrection carrying four 


telephone wirese The original clearance was 22 feet. To provide for the 


oonstrnuetion of the Victoria Street temporary bridge the line was diverted 


150 feet to the north of the eriginal location and was raised in order to 
give & clesrance of 47 feet ebove the originai ground surface. The line 


erosses the Canal as a single span supported at each ond by wooden poles. 
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The work on the diversion was completed during the week ending June 2lst, 1919. 


The Location of the crossing of the Camel at about station 250400 by the 
line of the Bell Telephone Ca. isa shiwn at "15" on the plan on page g~102. 


At the time that the construction of the Canal was commenced at this 
point, there vas no Bell Telephone crossing to provide for, and thia line 


has since been constructed by the Bell Telephone Cos 


The crossing of the Cemel at about station 27%+00 by the trolley and 
feeder lines of the Niagara, Ste Catharines & Toronto Railway is shown at 
"16" on the plen on page J~l02. 

The line comprises the trolley line with its feeders and the telephone 
dine of this electric raliway and is made wp as follows} 

& feeder wires for trolloy, 
i trolley wire, 
4 telephone wires. 
| Phese are all carried on a single pole line paralleling the reilway. 

In the latter part of 1917 the line was diverted to the temporary 
diversion of the rallwsy tracks pending construction of the permenent bridges. 
On the completion of the permanent structure the line was restored to its 


original Slignmment. 
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@ho Toronto and Niagara Power Compony aloo maintained a 1£,000-volt cir~ 
oult of three wires on 4 single pole line at this point. This line wes re- 
tained in its original position, the wires being raised to permit excavation 
to proseed beneath then, twin voles being installed st each end of the span 
across the Canal. 


fhe original location of the crossing of the Canal by the tranamiseion 

lines of the Ontario Power Company at abowt Canal station 2060+00 is shown 
at "17" I pone Gt Cy ¥ 

the original line consisted of 1 single wire clrouit carrying 12,000 
Yolts. Tho construation of the Therold Road brides recessitated the diver~ 
sion of the lino and it wan moved 170 feet to the north of the bridge site. 
fwin poles were erected on vach side of the Canal ond the number of wires 
was chinged from three to six. These were carried across as a single span 
providing 5 clonstines of 82 fest at the Canal. This diversion was carried 


ont in June, 1920. 


The original crossing of the Canal by the lines of the Great North- 


western Telegraph Co. ond the Bell Telephone Co. at approximately Canal station 
289+00 is shown at "16" on the plan on page J-LO2. 


These two lines consisted of two cables carried on a single pole line, 
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the Great Northwestern Telegraph cable containing nine wires and the 8611 
Teleyhons O06 ualehe eo twenty~five pairs of wires. mm June, 1918, the 
Bell Telephone Cos cable was diverted 250 foot to the north to provide for 
construction of the Thorold ‘Road bridge. The Line was elevated on the twin 
poles of the Ontario Power Compeany tranandasion line to provide clearance 
for the large shovels working on the Canal excavation. 

On October léth, 1918, the Great Northwostorn olecrsph sable wet also 


mare pad te give & clearence of 61 feet over the Cann. 


fhe location of the sali of the Cane) at ebout station £96400 by 
the line of the Bell Telephone Co. is shown at "19" on the plen on page J-1l0z. 

his line consisted ef fifty-alght telephone wires constituting the 
trunk telephone Lines from Niagere Falls to the west, and the leas service 
Lines, garvied on mn aingle pole line. Origineliy the line followed Stanley 
Streets; but, as no crossing is to be provided for this street, the traffic 
being diverted seross the Thorold Road bridge, the telephone line wae divert- 
ad to cross the Canal at right encles at a point 400 feet to the north of the 
Thorold Rosa rhage. The line there follows the Stanley Street diversion to 
join the old Line om Otenley Street west of the Canal. The line was carried 
neross the Cane] aa a spon swpperted by high twin poles on each bank, the 
woxk being done in September, 1918. Owing to danger from the blasting at 
this point, the exposed wires were replaced by a single cable in August, 1919. 
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the Lines of the Ontario Power Company at Stanley Street consist of a 
aingle Swire cireult gaxtyine 12,000 volte end two telephone wires, all 
garried on the seme pole line. the Lovation of the eressing of the Canal 
at about station 299400 is shown at "20" on the plan on page d-102. 

The line originaliy followed Stanley Street amd was moved to a location 
crossing the Cenal about 200 feet north of the Thorold Koad bridges The 
diversion was completed on October 26th, 1918, and the line hes not yet been 


restored. 


The location of the Wabash Railroad telegraph line at the crossing of 
the Cans) is shown: et = on the plan on pago J-102. | 
, te line consists of seven wires on a tingle pole line and constitutes 
the telagrash line of the Wabash Railroad. To provide for construction of 
the Wabash Railroad bride the line was diverted 60 feet to the north on 
Juno BOth, 1918. It was yaised on October 16th, 1918, te provide additional 
@learance for the cann) excavation machinery and has since been restored to 


ate original nhieuent on the new Wabash Rallrond bridge. 


The location of the telephone line of the Ontario Power Company at the 
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crossing of the Canal te zhom at "22" on the plan on page J-1o2. 

Tho line consists of two telephone wires of the Ontario Power Company 
carried on a single pole line. It was moved 160 feet to the weat of the 
original alignment snd the wires wore raised to sive sufficient clearence 
for the cmal oxcavetion, during April, 1916. | 


The Ontario Power Company's tranemission Line to Leckport consists of 
two steel tower lines carrying three wires each and trenenittirg power at 
60,000 volts. The Looatiog of (mb fetnaKent erossing of the Canal by these 
trananission lines is shown at "25" on the plan om rege J-1O2. 

The lines are at present temporarily diverted, the wostern line heving 
been moved 140 feet to the west and the oastern line 320 feet to the east of 
the permanent crossing in April and May, 1916. ‘The wires are carried across 
the Canal excavation aa «a single span supported by twin poles on exch bank. 


Whe Line of the Great Northwestern Telegreph Company crosses the Canal 
on the Grand Trunk Railway ond Hichigan Central Railroad bridge, and is shown 
at "26" on the plan on page J~102. 

The lino constitutes the Great Northwestern Telegraph line and consists 
of 16 wires on o single pola line. Dwring the construction of the Grend Trmk 
Rallway and Michigan Central Kuilroad bridge the wires were first diverted 


on a 
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$00 feet to the east during the months of April and Nay, 1918, and were 
esrried sorous the Cemal on & long span supported at each end by twin. poles. 
When the temporary trestle for the diversion of the raflronds was completed 
the wires wore carried across this trestle in a cable, and they were restored 


to their original alignment on the new bridge in Augtiet, 1922. 


ivGrontlectrig Systen at Station 961400. 


The Line of the Staaford Eydro-flestric System consists of three wires 
supplying power to the Spaniah Aero Car Company et the Whirlpool at 2,200 


volte The location ox th or{ss}nf-s Vow: at "27" on the plen on page J-102. 
The line was raised in December, 1917, to provide # clearance of 55 feet 


above the construction railway tracks umd hos sinve remained in this position. 


ino Bt Station 450+00. 


‘fhe Ontario Power Company's high tension line aleo creeses the Canal at 
whation 820+00, as described On page Jd170, and consists of tee steel tover 
lines each qeerny ines & sirevit of three wires trangmitting power at 60,000 
volts. The location of this crosginz is shown et "Ze" on the plan on pase 
JLOZ« 

Swo of the steel towers wore in the way of the construction operations 
and wooden tvin pole construction was sybatituted, the lines being carried 
across the Canal as a single span. In March, 1918, om moving No. 1 shovel 
from the Whirlpool sestion to the Porebay, it was found that the wires were 
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not sufficiently high to pormit the shovel to pases Wires were accordingly 
alevated to give & clearance of about 70 Zoet above the original ereund 
surface. 

The lines are now restored to their original location. 


The line of the Hydro—Nlectric Power Cormission constitutes the high 
tension transmission Line from the Queenston Power Plant of the Myéro- 
Blectric Povrer Corssiesion to Hamilton. The loeation of the orossin« is 
ghown at "29" on the plen slag islet, end it oresses the Canal at 
approximately station 441+00. 

Thia line woe designed and built with provision for the orogsing of 


Consriting Bncineer. 


the Canal, ani no changes were necesrary. 


foronto, December 1lith, 1922. 


